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Abstract of JP2005290000 
PROBLEM TO BE SOLVED: To provide an 
organic electroluminescent compound having at 
least one fluorene structure and at least one 
carbazole structure. 

SOLUTION: This organic electroluminescent 
compound has excellent electrical characteristics, 
light emitting property and high charge 
transportability. Therefore, the compound is 
useful as a host material suitable for fluorescent 
and phosphorescent dopants of all colors 
including red, green, blue, white, etc., and also as 
a charge transport material. Since the compound^ 
has superior current density, it is possible to 
produce an organic electroluminescent device 
having a high efficiency, low voltage, high 
luminance and long lifetime. 
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J: "5 fc R J6 . Z - I K^C Z - B r , Z-C 1 *ft7**l/>ft*» 
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$"j>^Si:iOi^L. UtiilTtffltJ. dCT. * « £ L x , - & «j *r 

TO) . tft-f >v7 Alf (I ZO) . m it 7X (SnO, ) , I(b3£) (ZnO) & 

a & & m r * . 

[ 0 0 4 4 ] 

^U-C. SatBmimH<75±gPfC. I?LS Ai (Ho 1 e Inj ec t i on Lay 
er :HIL) m <D ®) n £ M £ M % t£ . *fcf>Zi — ^-f^^ffi. + ^ X b ?£ . $ L B 

(Langmu i r-Bl odge t t) S& ft J: 0 »)8 T* S — & «tR*#» 

< , * . lf>jE?La«58£L*^4:^'5jSCT. X2iS*Si: i D t * : t *8 * U ^ 
. KSatfttiOHILtilrtt*!*. ^ © « ^ & # « . HILffl©f3H£L-T«ffi 
r « ft ^ . BWttSH I LO«aatf»ttttllfti:l:J:?Tji4*iJ«, -- « W , * 
liS504Hl/ 5 0 0 t, K^SIO" 8 & ia 1 0 • 3 t o r r . Ifl^O. 0 1 
Stai 0 0 A / s e c , m m it . IflOASiaSiinUOilTiiacIRtS:,!: 

[ 0 0 4 5 ] 

MEH I LiCMiLTIi, # fc frj PS £ n "T . *WHFlC#!HtLTB«*tifc*BI» 
ft Sg 4 . 3 5 6, 4 2 9*9iiai»K:M*Sftfc*^*a->7:i>&£*©:7*D>'7':i>fl: 
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HIL©^j££f5£|ig-&&fti&B«5*i* i Sg#S*-l*. fljf2HTLffl©$lRte. # K 

t* = ;u a )V a- v/ - )i> tt. H <d t> )V a* V - )\> m m * . n . n • - fcf * ( 3 - * y ;u 7 x r: ;u ) 

-N, N ' - i> 7 3L- )\> - [1, 1 -H7XZJH - 4. 4 ' - v> 7 S > (TPD) . N 
N ' - v ( j- 7 & is > - 1 - - N, N ' - y7irjK>f •/> ( a - N P D ) 

[ 0 0 4 7 ] 

WI2HTL©±SEIC, EMLfflOftSSX^ifS. X e>3-f^ + tX h 10 

iS . LBSftt'O«Si:J:0*«?«5*<. *J-fcfll**»»<* * . ^ > IE ?L 5e £ 

£ ft* fi£ T 5 « £ - <D * & ft , f ffltift^DCioTSftS*', — ft W K . HIL 
OfStB«K-ft*tt«lW5%* 5 61RStl5. EMLfflOtSli, # 1C $!] IE £ *l "T 

[ 0 0 4 8 ] 

ntna <t * a i T-*^n-5.fb^^*fg^*x i>iLT«fflt5i&. m % * fc a a * k - 

yt>F£«l:«SlTEMLSiJlTS5. C © W . IX h t Utt, M*t*> 

6*ArH & I D E 1 0 2 S&S I DE 1 0 5 S.tfflT*, fif j1£ H - A> h t L T (i , J3 20 
6l»F-/OFti5I r (ppy) , ( f a c h U ( 2 - 7 i - JUi 'J ^ > ) -f U 
■7 9 A) (Tte<Dfc^5££#!S) > f fe8?3t F 2 I r p i c Ui") 

A (I I I) If 7. [4, 6--7-7JktP7i-JH -t:U-7th-N, C 2 ' ) tfnU 
^_|.) (TSfllk¥iJ#l) . UDC (Universal Display Co 
rporat ion) ttOgfilJt F - A> R D 6 1 i«, (vac 

uum co-deposit) ( F — fcf > £0 cF *l 5 £> . 

[ 0 0 4 9 ] 

[ft 1 4] 
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k - a > h CD k — tf > ^ s as tt . # ic ftij is ^ n r *i , *x h i o ogi«i:Mi, h- 40 
> h <Dmm\t, o. o i-i 5jti«T*s:t«<atu>. ii. f-a>fg9^« 

*i0. 0 1 BtSfO*»T*4*^l:tt. F - A >h» + 5Sfia*IEL.<?Tfr 

* l < & v> . e m l ic & * f - a > h t * tz m m r * * k « . ^mmvm&TZfciziE 

?L*«ETLl:t»$n5S«!SKjht5fc«)t. IE ?L #P ft<J /f (Ho lj e B 1 oc k i n 
g Layer :HBL) &l£Z\zn&mm&> SfcteXfc^a-^^^y&lC.kOISJI 

yyy-lHtSfC^hUTV-JHIift. 7 x > h D U > K * # . Sfc«*#S<iFC#^ 
tLtllf ^nf:#l¥l 1 - 3 2 9 7 3 4 ( A 1 ) *t & 18 (C IE i£ £ n T U £ IE ?l » S<l CO SO 
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*^BJco^fiSEL^^«. g 1 l:S$nfc7y - H. HIL. H T L , EML. ETL 
. E I L . *V-K«jg<7>^$EL5$l^£*ttT-7U< > ^fllttWIifiO^rWEL*^^^^^ 
* 0 . i^S«Cj:oTl»S7c«2S©4 ] FBlJl^$^tC7^fi£-r-5C:i: ! bpJffi-C ! $.-5. HIL 
. E I L . HB Lfti'tt, & r L t> & g T fc H . fn^OiSig^t5^l:i;oT 
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ftliLTtfef!5t»i; R ^ » fi . 3Si fi » 3t . mft^Xh^KiLTWfflL, IE?L«J^ 
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(£J£3£2) 



[ 0 0 5 8 ] 

< + M # A © * (fc ) 

3 . 344g (20mmol) £ D M P U (1, 3 - 5? * f » - 3 , 4 , 
5. 6--rh7tHD-2 (1H) - fcf U 5 v / > ) 4 0 m L I: la A fc t > CCtC, C 
ul 0. 7 6 1 g ( 4 m m o 1 ) . IB ft # U A 11- 057g (80mmol) . 
18-^5^>-6 0. lg (4mmol) 5iDX.fc. & l» T , 1 7 0 tT 2 0 BIB C 
m&VfcW:. 3? m. \Z ft m V . i§i£MElilt»£l. -/?Da^?> 1 0 0 m L £ 

*->SATl6«*-e-fc«. «JEI6»LTa£JS»S#. y 'J A y^i) 7 A ? a 7 h ^5 7 20 
^ T # SI St £! b . tfP B ^A^'v + -9->tllMabT, tM#AfiB#HT3. 2 8g ( 
K$ 6 7 %) f# . 
[ 0 0 5 9 ] 

( * m to b © fig ) 

Q> fflto A 2. 433g (lOmmol) £ 8 0 % Ifc ft 1 0 0 m L (C to & , 

(C, 3 — K ( I 2 ) 1. 357g (5. 35mmol) t , ^;H~I3"?fS (H s I 
0 6 ) 0. 333g (1. 46mmol) £@#tK^T lll?lgT?8 

. 2 13 W « # b . K J£ & T & > If JHf-A (5 0mL) T?HI§lttttibfc«. *«><=. 

7A?D7hi''77-{T»i^SLt, + IB * B 3. 23g («*8 7 X) * » & . 30 
[ 0 0 6 0 ] 
[ ft 1 7 ] 
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[ 0 0 6 1 ] 

2 - 7Dt7*tl/> 13g(53mmol)£Bfft 6 O m L K»4> I. IJDi, 
gthUn 60g ( 2 0 0 m m o 1 ) £0'C-C ! <$>o<i38slrabfc. 1 2 US M « fc: . S 50 
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^fJlCj^ffl* 2 0 OmLSiil, + # K ® # L . £fi£Lfe^fe@ft£i&iIL. & j& 
Utr-^C 10g ( 1R m 7 8 56 ) £ ft . 
[ 0 0 6 2 ] 

( * M ft D © BE ) 

* F>S] ft C 8g (31. 6 m m o 1 ) £ T H F (^h7th*D75>) 6 OmLlCg 
L . -7 8CTlM?i=*7y*>'9A^D7'f H 38mL (38mmol) £ l$> 

o < D * HO b fc". 2 P# Tb^ ft fc . a ME * ft Wl \z H ft L . 5 P$ DO ft W V fz . M it T > * n £ A 

5 OmLTiftfcg, If^Ttr - h (4 0mL) T H [h! tti L » ft #> £> tl 

A^07h^77^T»I»59LT > f Ffl ft: D lOg (Q*9 S X) £ ft . 4 1 Rfl ft: D 
© ft i6 . ' H-NMRTIKbfc. 
[ 0 0 6 3 ] 

'H-NMR (CDC 1 3 . 400MHz) 6 (ppm) 7. 64 ( d . 1 H ) . 7 
. 54-7. 47 ( m , 2 H ) , 7. 44 ( d . 1 H ) , 7. 39-7. 33 ( m , 3H 
) . 7. 30-7. 23 (m, 5 H ) , 2. 46 ( s , 1H) 
( «f M ft E CD ^ file ) 

* frl ft: D lOg (30mmol) £ > -fe* > 6 0 m L I: g *a . ?g JP & iit & 2. 
4mL (4 5mmol) *d>«©^>-e>K:#RL.T*lnUfc. 8 0 t t 5 ^H8}| Lfc 
ft, '<>-tf>t*5B*-frT3a-3fc«*fclN*tt<t^h'JfA**«S«lniL.T; pH7 
iCLfcft. If *7tf-h (40mL) T = @»lHLfc. ftfcStl&ftaJBSBMb^^ 

t»l«SLT, t K * E 6g («*S OX) € ft & . 
[ 0 0 6 4 ] 

( «f W * F © ^ fcS ) 

* R5 ft: E 460mg (1. 1 6 m m o 1 ) SrTHF 5mLCg*lfc8. - 7 8 t 
T y ;P V )V ^ * -t)- > \Z ft T V> -5 2 . 5M;;Kf 7"f JMJf 7i> 0. 6 1mL (1. 
5mmol) Srrg-ro^JJOLfcft. 2^B8#l,t. 0. 33mL ( 
2. 9mmol) SWIHcDS^^lCAnfcft, B DflgT 3 KH. «1T1 2lf B 1S)$L 
fc. l2MSS*il«-ci^ftOpH*ll:^t, #i&T2^|BIft^L ( 4M NaOH 
*^«tp H 1 4 i:gtti, ylf JH-jA ( 1 0 m L ) T = 0 ff& ffi L „ 1 s!) b n 

A?D7hi/77^T?»iSSLT, ■PfKJffcFfcBfiHft: 34 5mg («f 8 2X) * 
ft 7c . 
[ 0 0 6 5 ] 

( 4" Pal ft G <£> -& fc£ ) 

■I 3 Pel ft: F 344mg (0. 95mmol) £ . 1, 4 - is ? a ^ y •{£. y 560m 
g (2. 37mmol) <*: T H F 1 0mLI:8*at8, f F 5 ^ 7 MJ 7 
77^>/^7x7A 2 2mg (0. 0 2mmo 1 ) SUA, 660mg 

(4. 8mmol) £8mL©&ra#K:igj&>L£zKig?££Jn;L. 7 5'CT 1 2UBII^l/ 
tc . 

[ 0 0 6 6 ] 

S^ig^^S-x^;i/7-fe7--hcDl 5mLTHIsiatiiUfcft, «*6e»tl7c^«@^S?{k 

7^T»i«i!LT, * fH ft: G 290mg («|65X) * ft fc . ft £ . 1 H NM 
RTHBUt. 
[ 0 0 6 7 ] 

'H-NMR (CDC 1 3 . 400MHz) <5 (ppm) 7. 79 ( d d . 1H) , 

7- 77 (dd. 1 H ) . 7. 57 ( d . 1 H ) . 7. 54 (dd. 1 H ) . 7. 49 ( 

eld. 2 H ) . 7. 42-7. 37 ( m . 3 H ) . 7. 35 (dd. 1H). 7. 27 ( 

dt. 1H). 7. 25-7. 19 (m. 10H) ; 
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13 C-NMR (CDCls. 100MHz) 6 (ppm) 152. 0, 15 1. 8 
» 145. 8, 140. 2, 139. 8, 139. 6, 139. 5, 13 1. 8, 128 
. 7, 128. 3, 128. 1, 127. 9, 127. 6, 126. 7, 126. 5> 1 
26. 3, 124. 7, 120. 5, 120. 3, 65. 6 

[ 0 0 6 8 ] 

[ftl 8 ] 
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20 



[ 0 0 6 9 ] 

( * m # K CD ) 

^T^^E 340mg (0. 856mmol) t . 4 - 7 ^ M > V z h 'J Jl/ 142 
mg (1. 2 m m o 1 ) i S h JH > 5 m L C g jia f: t , ICC, t-BuONa 

0. 144g (1. 5 m m o 1 ) > Pd (dba) 2 0. 018g (0. 02mmol 

) , ( t - B u ) 3 P 0. 004 — 0. 006 g (0. 02—0. 03mmol) £ iO 
z. . 8 0t;T5P#fB«#L&.jEffi«£x^;Px-^;U 2 OmLTElHiaaiir;. 1^ 

*7A?D7h^77^T»li8lT, *^^K 0. 2 7g ( JR $ 7 3%) ft » . 
[ 0 0 7 0 ] 

(ft^ft 1 4(^)&S) 

4> P*1 # K 2 6 7 m g (0. 614mmol) t . * H * B 0. 3 3 . 2 g (0. 9m 

mol) £ £ h X > 1 OmLlCgdafcg, C C C , t-BuONa 0. 4 4 g ( 

1. 5mmol) * Pd (dba) 2 0. 018g (0. 02mmol) , (t-Bu 
) 3 P 0. 004-0. 006g (0. 02-0. 03mmol) ftiOA, 9 0 *C T 6 

m m & & l tz o 

[ 0 0 7 1 ] 

R £ ig £ £ x f )V x - t- ;p 3 0 m L TEStdffi IT> # « S * m * . * «b & ft 40 

^n*7h^^7^T»Sf3fS^LT, <fc 1 4 0. 236g ( JR * 5 7 X ) £ fc . St 

ifite, 1 H - NM RTltBLfc, 
[ 0 0 7 2 ] 

' H - N M R (CDC Is , 400MHz) 6 (ppm) 7. 97 (d, 1 H ) , 7 
. 90 (d, 1 H ) , 7. 69 ( d , 1 H ) , 7 \ 65 (d, 1 H ) , 7. 60 (d, 2 
H), 7. 56 (dd, 2 H ) , 7. 48 (m, 1 H ) , 7. 40 (d, 2 H ) , 7. 3 
5 (m, 6H), 7. 24 (m, 3 H ) , 7. 16 ( m , 1 0 H ) , 7. 11 (dd, 1 
H)»6.93(d,2H) 

( % m m i ) so 
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T J - H it . ITO#:7XSra >^{t, « IS ft : 1 5 Q / c m 2 . JP £ : 1 

2 0 OA) £5 0mmx5 0mmx0. 7 mraO^? Jl; A •/ "f V ^ o t 7 

[ 0 0 7 3 ] 

inJ IB » « <£> ± gB |c . $ "T . HIL£LTIDE406 ( Hi 3t SS ) 5«$8tLT6 0 

0 A©»Sl:»SEUft. * ^ T , JE?lll3&tt©fl:£tt£UT. 4, 4' - f 7. [N - (1 

- 7 jio - N- ^x-;uT5y] e 7 i - ;u (ht, npb) $ 3 o o a © f s i: r 

£ Jgf l< T . HTLSISLfc. 
[ 0 0 7 4 ] 

M » 1/ «k ^ I; , HTLSr^pKLfe^, £©HTL©_hgB{;; < <fc-&^14£8?:fttf:7.h 

£ b T , »feJ*#l*-/\>NT»*I r (ppy) , SSitt 9 3 : 7TI^|f LT, 

3 0 0 A©f JCEMLSf fiELfc. E I L IC A 1 q 3 4 3 0 O AOfSCI? 
L & . w<75ETLCO±SC(C. AOir>ft7^*iJ<feST*5E I LibTL i F £ 1 0 

Anmzizmmv, a i 5:3 o o oAofscssitu, l i f/a itg^«ei -r * 

£ <h K J: o T , tiE Llg^^SSjgLt. 
[ 0 0 7 5 ] 

SJISf iEL^f ©fefg, g . BJfcJi&^fceottttfclll^fcfS*. it Sil m ffi 6 V t: 
1SIS3 1. 4 6 m A / c m 2 . t£ ffl S 2 , 0 0 0 cd/m 2 <75 & » « £ g L . -feffi 
fiRtt . (0. 30, 0. 60) T £ 9 . fg # 8l 3Ui , 6. 5cd/AT-fco£:. 
[ 0 0 7 6 ] 
(ttKNl) 

E M L ©f (S3t*XH-»5ft&fl 4©ttb0l:CBP£ffflLT, J£ 8? ft 

H-/t>hT**I r (ppy) , ifiJt9 3 : 7 T H »*f U & C t S Mf H T tt . M 

[ 0 0 7 7 ] 

HOB #88 E L <D&m. «R . »K. 5fi3t3a*3fe£0«rtt*K^fciBJfi. iE « m JE 6 V Tr 

1S8I5. 1 7 m A / c m 2 . fg ft M Si 1 . 1 6 8 c d / m 2 <D W g £ S L . Jffi S « 
. (0. 30, 0. 60) £ BJ — T a& 0 , fg ft $ ^te , 22. 4 cd/AtSofc. 
[ 0 0 7 8 ] 

0&i&mt)tf#1&\Zft±.-?Z> CtlCi^T, EKtE«tl Vfi<&D. ^-friEftttJET 

2 i:§t. 02*#it5i, ft:**i4*«rfflUfc*««f0io»**». it & #J 1 © ^ 

<fc 9 IK Ki m JE ( * - > * > m EE ) # fi < . |B|-«tB»«ffiT?©l»«|plJi**il*c:t*«» 

a> o It . 

[ 0 0 7 9 ] 

( H It 0S 2 ) 

7y-Hil/TIT0^7^|jS (a-->^tt. mmt&tn : 1 5 Q / c m 2 . /PS : 

1 200A) £5 0mmx5 0mmx0. 7 mmffl^t $ I: A y h LT, -f V 7"D \L )V 7 
)V n - ;P ttt*©4>T* . *5#-WiBS»»si*Ufc«. 3 O^Hf n«l£IWL, * V > »c 
Stffl£-t3-TiSfc?#L. I2If81l:i©^7XSS$tILfc. 

[ 0 0 8 0 ] 

iitr IB S « (D ± gStC , * -T , HI Li:LTIDE406 ( JU ft & S?) £K£?&»L.T6 0 
OAOf SK»«Lt, ^ ^ T . TEK^mi±<D<t^^t Lt, N P B t 3 0 0 AO* * C 
l^ilflTHTLSiiLfc. HTL£^J5£U*:&. Cia>HTL©±«l;:. {k £ 1 4 
i«IJt*X h i LT, Sfi»«H-/t>hT»*UDCtt«!IRD6 UJttlt9 0 : 10 
T |W| B# * L T . 3 0 0A©fSCEML*)g^Lfc. 
[ 0 0 8 1 ] 

& H T . E I LIZA i q 3^ 3 0 0 A © i $ I: i f L fc t . £©ETL©±«K:. ad 
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yXtT^AU^lTfeSE I LtLTL i F £ 1 OAcDJP£Kj£3gL. Al £3000 
A©JP£icX£&#LT. L i f/a i liSf fEt 5 : t l:A 7 T, 0 i i: * L J; ? 

[ 0 0 8 2 ] 

MiM® & 2 3 . 4 4mA / cm 2 . & 3t If * 1 , 9 7 9 c d / m 2 © K » S £ S L- . J£ 
, (0. 62. 0. 38) T & 9 . 18 t£ #1 «Ui . 8. 44cd/AT&-pfc. 
[ 0 0 8 3 ] 
( Jt & W 2 ) 

lIEMLCifiE^. »X*7hCBPi*4i*F-^>FT*iRD6 1 , tt9 0 10 
: 10©^£«gttT^B#^5lFL*:;:<J:£Bfc^Tte, *JS«2d:ra-jfrftfcJ:oT*ifiL 

[ 0 0 8 4 ] 

SfliHW^EL^^cDfeJ^^, » S. > §&%%}mi3Ld<D&&*:m'<1tt!i%:. ft =? tt . it SfE « 
ffi5VT«Sit«a4. 2 7mA/cm 2 ,^7 l fc3E?S4 2 3. 3 c d/m ! B»SS:Sl, 
(0. 62. 0. 38) £ - T * 0 , ft 2£ te . 9. 92cd/ATfco 

Jfc . 
[ 0 0 8 5 ] 

w ib & * a> e. , * $s e © ft ^ « 1 4*jiifi»3t*^h£i/T«[«ufcis*' v ««fo«iai 

tt*###l:ft±t4Cil:J:oT, ■ W> « ffi ** *?J 0 . 5 V |< ft D , ^-ftigftmST 20 

H i: *« T * & . l^-ft^»tt£ETT-C9»S«t05Jtfe«§^$rS3tC*U, 1 
4*fi[fflbfc*Jfi«|2©«i&*«. tfc«SW2«fc0ffiSitt£E S BE ) — 

aiilETffl»g|SliSit: £ £ 5i IS T i* . 
[ 0 0 8 6 ] 

— , # 7 * * « (50mmx50mmxl. 0mm) © ± SB £ . ft^t 1 4 t * U ^ 
f JM^7?'J I/- h (PMMA) i & 1 5 : 1 ©E^SilfC ? D D *;Kl:iS*> Ifc 
*g . 7.fcf>n — ■7^^>i/L.T»K£^fi)4b. PL (Photo luminescence 
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